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Abstract
In light of the recent interest in using longitudinal panel data to study personality development, it is important to know if personality traits are related to panel attrition. We analyse the effects of personality on panel drop-out separately for an 'older' subsample (started in 1984), a relatively 'young' subsample (started in 2000), and a 'new' subsample (started in 2009) of the German Socio-Economic Panel (SOEP) study. We found that openness slightly decreases the probability of panel drop-out in all three samples. For the 'older' subsample only, we found a small negative effect of agreeableness on panel drop-out.
We control for age, sex, education, migration background, and the number of inhabitants in the region of the respondents.
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Personality has minor effects on panel attrition
Personality dispositions like those captured by the Big Five model (John, Naumann, & Soto, 2008) are considered to be relatively stable patterns that distinguish the individual from others. Recent research on personality has used longitudinal data to investigate the development of the core personality dispositions at specific ages and to study changes in personality traits over the adult life span (e.g., Lucas & Donnellan, 2011; Specht, Schmukle, & Egloff, 2011) . It is therefore important to know if, and to what extent, personality traits are related to panel attrition.
If the reasons for panel attrition are related to the investigated variables, the sample could be biased (Groves et al., 2009) . A relationship between personality traits and attrition (e.g., when respondents with lower values for a certain trait have a higher probability of dropping out than respondents with higher values for the same trait) could limit the quality and accuracy of the data. Recent research using the Big Five taxonomy has provided valuable initial insights into the effects of personality traits on panel attrition. Roberts et al. (2006) conducted a meta-analysis of 92 longitudinal studies to investigate the development of personality across the life course, but found no systematic relationship between attrition (M = 44%, range 0% to 93%) and mean-level change in personality traits. Salthouse (2013) , in contrast, found higher levels of agreeableness (d = .11) and openness (d = .11) among respondents (N = 2,082) returning for the second round of an ongoing panel survey on cognitive functioning than among non-returning respondents (N = 1,698). In addition, older respondents with higher levels of extraversion had a higher probability of returning, indicating interaction effects of age and panel attrition. The SOEP is a frequently used source of longitudinal data for the study of personality development (e.g., Lucas & Donnellan, 2011; Specht, Schmukle, & Egloff, 2011 ; but see
Cobb-Clark & Schurer, 2012, for a study using the Australian HILDA panel). Our study provides insight into the reliability of studies on personality development using SOEP data.
We use Cox proportional hazards regressions (Cox, 1972) to estimate the effects of personality traits on panel drop-out. Based on past studies, we refrain from stating specific hypotheses as previous results are very mixed. We include several control variables that have been shown to influence either personality traits or panel survival in previous studies.
Studies on personality development over the adult life span have shown that personality traits change with age (e.g., Lucas & Donnellan, 2011; Specht et al., 2011) . Thus, we control for age, as well as for age² and age³ to test for non-linear effects. Variables that have shown effects on panel survival in previous waves of the SOEP as well as in other longitudinal studies are sex, migration background, education, and geographical region of the respondents (e.g., Groves & Couper, 1998; Groves & Lyberg 1988; Kroh, 2013) .
Material and Methods

Sample
To test the effect of personality on panel attrition we use data from the SocioEconomic Panel Study (SOEP). The SOEP is an ongoing longitudinal study of households in Germany. Details on sampling strategies, response rates, attrition, and representativeness of the sample can be found in Wagner, Frick, and Schupp (2007) and on the SOEP website (http://www.diw.de/gsoep). Households are selected using a multistage probability design, and all adult members of selected households (i.e., those older than age 16) are asked to participate. Since 1984, respondents have been surveyed yearly.
The multi-cohort nature of the SOEP -new respondents are recruited into the SOEP on a regular basis -enabled us to utilize three subsamples of the SOEP, each selected to be representative of the population of Germany, using a multistage probability design for our 29.54%; 'older' sample: 34.92%). All non-binary variables were z-standardized before the analyses.
Analyses
We used Cox proportional hazards regressions (Cox, 1972) Possible predictors of panel drop-out were entered in three steps. In model 1, the influence of the five z-standardized personality traits was estimated. In model 2, variables associated with personality development -respondents' age, age², age³ -and sex were entered into the model 1 equation. Age was centred before age² and age³ were calculated. In model 3, variables that have shown effects on panel drop-out -education, migration background, and regional level -were included. All analyses were computed with Stata 13. Table 1 shows the results of the Cox proportional hazards regressions models for the three subsamples of the SOEP.
Results
Model 1 shows a significant negative effect of openness on panel attrition (or -in other words -a positive effect on panel membership) for all three subsamples of the SOEP.
For example, in the 'new' sample a hazard ratio of .905 (p < .05) emerged for openness. This means that an individual with an openness score one standard deviation above the mean of the sample has a 9.5% lower probability per wave to drop out of the panel. In addition, significant negative effects of conscientiousness and extraversion on panel attrition emerged for the 'older' sample (i.e., the sample with 'long' duration of panel membership) but not for the 'new' or the 'younger' samples.
When age and sex were added to the analyses, the significant negative effect of openness on panel drop-out remained almost unchanged. However, in the 'older' sample, a significant negative effect of agreeableness on panel drop-out emerged whereas the negative effects of conscientiousness and extraversion found in Model 1 were no longer significant.
Age had complex effects on panel drop-out: depending on the subsample, linear, quadratic, and cubic age terms were significant. Sex of the respondents had no significant effect on panel drop-out.
The additional control variables in Model 3 confirm the effects found in Model 2:
openness had a significant negative effect on panel drop-out in all three subsamples, whereas agreeableness had a significant negative effect in the 'older' sample only. Education had a significant negative effect on panel drop-out in the 'younger' sample, meaning that respondents with a high school diploma are more likely to stay in the sample. Migration status had a positive effect on panel drop-out in the 'younger' and in the 'older' sample, meaning that respondents with a migration background were more likely to drop out of the panel.
Finally, regional level had a positive effect on panel drop-out in the 'new' and in the 'older' sample, indicating that respondents from urban areas were more likely to drop out.
Discussion
An influence of personality traits on panel attrition could be problematic for the increasingly popular use of long-running panel studies like the SOEP for research on personality development. If the reasons behind panel attrition are related to the investigated variables (i.e., personality traits), the sample could be biased (Groves et al., 2009) Also for extraversion, a small negative effect on panel drop-out emerged in the 'older'
subsample. This effect, however, is contrary to previous findings by Lugtig (2014) , who found negative effects of extraversion on survey cooperation.
However, the effects of conscientiousness and extraversion vanished after inclusion of age and sex as control variables. As conscientiousness increases in young adulthood and decreases in older adulthood (Specht et al., 2011) , the effect of conscientiousness on panel drop-out can be attributed mainly to age differences in panel stability. Consistently, Kroh (2013) found households of younger adults (16 to 29 years old) and households of older adults (older than 60 years) to be more likely to drop out of the SOEP than middle-aged respondents.
Extraversion decreases slowly and steadily during adulthood (Specht et al., 2011) . Therefore, attributing the effect of extraversion on panel drop-out to age differences in panel stability is possible as well.
For agreeableness, we found a small negative effect on panel drop-out (i.e., a positive effect on panel membership) in the 'older' sample after including age and sex in the model.
The effect of agreeableness on panel drop-out was robust after including respondents' education, migration background, and regional level in the analysis. Consistent with previous research (Salthouse, 2013) , people high in agreeableness appear more willing to participate in a social survey, possibly because of their stronger sense of obligation to contribute to society.
However, the effect of agreeableness on panel drop-out was rather small -an individual with an agreeableness score one standard deviation above the mean of the sample had an 8% lower probability per wave of dropping out of the panel -and emerged only in the long-running panel that started in 1984.
The most robust effect was found for openness. People high in openness showed a lower probability of dropping out of the panel in all three subsamples, regardless of whether or not control variables were included. This finding corresponds to the study of Salthouse (2013) . As people high in openness are considered to be interested in new experiences and intellectually curious, they may also have a greater willingness to take part in a social survey.
Although responding to a social survey may not typically be considered entertaining or exciting, the diverse questions asked may nevertheless provide an interesting experience and social insights that are particularly valuable to those high in openness.
With regard to the control variables, the results were consistent with previous studies on panel attrition (e.g., Groves & Couper, 1998; Groves & Lyberg 1988; Kroh, 2013 ).
Respondents with a higher level of education were less likely to drop out, whereas respondents with a migration background and respondents from larger cities were more likely to drop out.
Taken together, our results seem to indicate that personality has minor effects on panel membership that are limited to the personality trait of openness. For respondents in new or 'young' panels with only a few waves, other variables such as education or age seem to be better predictors of panel drop-out. Personality traits seem to gain importance as the panel ages and the number of survey waves increases. In our 'older' panel, running since 1984, the personality trait of agreeableness showed a significant but relatively small effect.
However, varying effects of personality traits in the different samples could also be due to initial differences between the samples. For instance, the initial response rates dropped from 61% and 68% for the 'older' sample (SOEP Samples A and B) in 1984 to 52% for the 
Conclusions
Effects of personality traits on panel attrition are either non-significant or comparably small. Therefore, it can be assumed that recent research on personality and personality development using longitudinal data from the SOEP is not biased with regard to selective panel attrition. Nevertheless, research on personality development using panel data should check thoroughly for personality-related selective attrition, for example, by comparing means and standard deviations of the personality traits of non-continuers with continuers.
Footnotes
1 We also estimated models considering temporary drop-outs and the results did not change significantly. 
